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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive active material in which capacity is high, 
cost is low, and an increase with passage of time in interface polarization resistance is small, 
and realize a nonaqueous electrolytic secondary battery with small internal resistance and 
high charge energy efficiency by using the positive active material. 

SOLUTION: The surface of a nickel-containing, lithium-containing compound oxide is covered 
with a compound containing either one of Co, Al, and Mn. As the compound for covering the 
surfaces of the compound oxide particles, a metal alcoxide containing either one of Co, Al, 
and Mn is practically listed. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://wwlipdl.jpo.go.jp/PAl/result/detail/mair^wAAAal2153DA409055210Pl.htm 11/28/01 



Searching PAJ 



Page 2 of 2 



[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwl.ipdljpo.gojp/PAl/result/detaiVmain/wAAAal2153DA409055210Pl.htm 



(19) H*BMWW (JP> 



«2> & m & ¥f- & ^ «A) 



(ll)fcfffflH&8!#^ 

ftW¥9- 55210 

(43)£HB 9 ¥(1997) 2 ^250 



(5i)inta. e nmb* Jrrt£s#*t fi *8ffa&5®f?f 

H0 1M 4/58 H0 1M 4/58 

4/02 4/02 C 

10/40 10/40 Z 



S£iff$ *MSit M*«OS6 OL (4 6 1) 



(21)fflg## 


!$H¥7 -206083 


(71) tflHA 


000002185 














(22)fflHB 


¥j£ 7 ¥(1995) 8/111 H 




«DKSfi;ilK4bffilll 6 TB 7^ 








(72)53W# 


mat m 




























(74)fOffiA 







(54) Hino^M !E«S*llRa^««V»fc3^*«!«=*«ft 



(5?) [gft] 

C0^E5r, Co. Al, MnW^tdF'i$f£thft& 

3B«HSi- sft^ftt mm&tc o . A 1 , M 

n <T>\ xf tltp £ £Wt £ ^JST/U 3 * i' K * W 4) fl 
4. 



(2) 



1#ra¥9-552 1 0 



[ft^Sl] LiNi.M^O, (fiL. M(4A1 . M 
n, Fe, Ni, Co. Cr, Ti, Zn, P, Bri>4> 
atfft.6^«r<fct>-a03C**aL. xiiO<xg 
1. y<40gy<lT'S>4) T'i<l£ii4«l^fM7 
^fflfc, Co, Al, MnC9^&<£ t, 

4IE&MC. 

[ffljJ&B 2 ] a^BMBfte : F««iii&aB«H'^4ft 
£fti4. Co, Al, Mn«Vvtffra»££:(irt6£R7 

Ml. 

3 ] tt^KflSfta^F^iBfcfift* z/ ( x 
+ z) (fflU x(SN i<7)JS^mJtT'J)0. zfiC 

0. A 1 . MnflDffi^fflOtt^tf'r**) £D 

( s ) % m£®it»i?£mzm& z/ ( x+ z > * 

D (b) tUrt^C D ( s ) >D (b) &4^ft£ 

at-ti i: t timm i iafooiaiisiMr. 

[||*JI5] D(s)*s. 12D(s)>0. 3T* 
Sii: *fiftfc -t4f*»«4 IBBOjEKiSIMt. 

[ff^Jl6] L i Ni 1 M jr O z (flU. MliAl , M 
n, Fe, Ni, Co, Cr, Ti, Zn, P, B*^ 
Htfft4^fc<fci-»07E3fS£aU x(iO<xg 

1. y«0Sy<lt»6) T'^fU SB>'Co, A 
1 , M n cr>'J,-% < 1 1> V vffifrfc-^Tf 4 ft^fljC <fc r> 

^ & i £ t -f if McWSBtHiWKfi. 

[00 0 1] 

[0002] 

[0003] {tm%-&mmt lt ii» toraL r 
4. z<r>?ii>jf7J»-ti.mm. fiawxfioziijtfKft 

CJt^TSS^J, Kx^HfHKKfcaWtC* 4 i t *» 
4. 4*. KfcgJBtettSfvO^ifX,**. 

[ o o o 4 ] tz t x.a . y f-^Az^Motst lt 
^mv^Attzuvf; 

AZF-T-m-rx-zzttmbixiz. v+?a,z 



#4. ftf*WW4. Ti S 2 , MoSj, NbSe 2 , V 2 
0 5 ^y^A£^L&Wt-£&^ L i M0 2 (ffl 
U Mf4Co, Ni, Mn, F e ^X'h 4 ) <?> i- 0 iC'J 
^^££WLTV>4ffi£lrrt^W^4. 

[0 00 6] SffifcEffiOiat^S-frS-fe^CU 

-fbixiz. -fijrnei/^f«^7^^*« 
ffl$ft4. >Jf?J*4 xyotmi&bxj-Ji- 

[0007] *l/t, mW?Si:LTI4. 7nKUy*- 

i PF 6 ^yf-<?A&£m8¥«&fc LTSJKS-fcjfck 
«#«ffl$tvC^4. 
[0008] 

[0009] «?fiWrta5ffifii:{4. ±{C?S%Ml*l«Offi*i 

b. 'mnmbwmmbcDmizmLt&mrL m 
[ o o i o ] zzx\ M-zsEms^b ixwmuz 

£mtt& b v » o ^ix 4 . «:*>T i> N i S * 

ttbVW&i&i&Gmfflli.. ****** <ttKW 
^IT'fc4i;V^^^S-t-t4tc7)i7). LiCo0 2 

[0011] *£T, *^{4i^J: -5 ^^Hffitc 
«!lP^-^V>IEffiSfe ; i5:S«-t4i t ^ BWfc-^4 . 

ttz, zox o%jEm%wsm^z>zbx\ nwm 
»z»«?fi^a«-r4 i b * ewfc-f 4 . 

[0012] 

■f4 , ;^'>A^ffii^^c7)^Ei£^t'. 

UCo, A I ifcllMnWWSN nc^LTffi 

^4mw^^ffi^sfieLotiSD* 5 jfi)x ^4 <7>aj. 



(3) 



ftiFr9-5 5 2 1 0 



[0013] *am0>iEffiiSft»i, -1 <nx o Manx. 
m^^XZa&ZtlfzhOXb^X . LiNi x M y O 
2 (flL, MJiAl , Mn. Fe, Ni . Co. Cr. 
Ti, Zn, P. B*»&St«i44«ar< fci>-gc07t3s 
£3tU xliO<xSl, yii0gy< T#e 
Sitia^Mfcttfi^^aB*. Co, Al . MnW> 

[0014] iwa-^iMBftft^iB^aSW-Sfcftfc: 

«Jffl-f4ft^»t LTtt. &*HCttCo. Al, Mn 

[0015] Ztiblt&btX 
'iXWSBmtlk.&T&ffitZCo. Al. MnJt 

CVgMlZtift&T:/ (x + z.) (fit, x(2N iCOHR 1 
fflfi^tt:'C'$) , ), zliCo, Al, Mn^M^SfMJtO^ 
fft'S>&. ££?Ji£<0«£D (s) £-f£) «£- 
ttfk«K^f*:C*Jtt& z/ ( x+z ) (id-CttiW 
ffi£D (b) t-fi) iijfc^&fcffifcfc*. fcii. # 
t. «Sffl«Xt^*fcL-rCoSr*irt4i(?5*fflV^ 
#&tii, D(s)iiUD(s)>0. 3T**0*« 

[00 16] 

[0017] **BJ5<7)iEtSSfeM(±. L i N i,M y 0 2 
({§U MliAl , Mn, Fe, Ni, Co, Cr, T 
i, Zn, P. B*»iJ>atf<t4iJ?5:<fct-atf)7C*Sr 
fiU x«0<xSl. yli0£y<lT**) t«3 
ill-^lHMl^fW, Co, Al, Mn<D4"$r 

^-s'jf-^Aa^iiftifta^iiic, co. ai** 
[0018] la)* ot£&m?mtfmtitzm;mm 

ftyCli. ^ffit-C o , A 1 4fcJiM n it^thitS 
Wh. ZCON icr>£jbt>%,$fetfm-lt:ZtX\ ft 

[0019] ^affl^t^Ht LTte. GUtf C o , A 

i ttz\mn<D±mrivn^^mifimihtih. z\<n 
a*>, mutcor^^Y^z^x^mmm- 



*nWi-o-Co-OcoJS^A^L, Coiggwa 

[ 0 0 2 0 ] KifflfflOft-&«i: LTfcL L i 
/Ufk<7). -fftib^L i iMn, A 1 *SV>{iC o«i« 

[0021 ] BkSfflOfl^tti: LTttC o £^fr 
-t6k«£fflV>S?)#aiU>. A l fc&UiMnt* 

[0022] J: d t LXmm&milhtitzMUrm 
ftWIi, C o . A l &4 WiMn0>««#. tt^ 

Etfcft&z/ (x+z) (fit. x{iN i^Jli^ 
JtT'S> 0, zJiCo, Al, Mn OJBFFffllBJtO&flT 
&S) SrD ( s ) „ ISff^fctCfcttiz/ (x + z) £ 
D (b) fcLfcfcSC. D (s) CDil^'D (b) Offii 

o <it&*. »tc. mmmt-mti 

TCo£-&^rf6t<7)£fflV>S%£l::l±, D (s) coil 
ttlSD (s) >0. 3T'$>I.O* j a* U\ D ( s ) 

fiEwe^flmsn^-HJ-tfift I. z b tfXZ %\\ 

[00 23] Z0iD (s) . D (b) li%iz?tl 

[00 24] D (s) COMfe: 0. 1 MHC 1 
50ccfflU ^iSTt'^WHC 1^!§^(C©*5 0 

omgjgAU m*&2 3°ct\ 5^MBfiaarrs. dit 
tio. »*®«iS36 t »cioT*ws<i*. at, h 

4. -tUt . ±Sfgt LTSofcHC l7K?§?gcO^$: I 
C P — AE S ( i n d u c t i v e 1 y couple 
d plasma-atomic emission 
spectroscopy) T'##fU MJg+t^ffi 
•f«Nifc. Co, A14fc{iMntf5fiJt*ffl£L.. * 
^S!l^»ta^^Tz/ (x+z ) SWiJ-ti. 
[0025] D (b) eiSSfc : 1 MHC 1 *jfiSC % » 
«£5 0 0mg^iftAL, «*fc±ft^«»S**. 
T, ©fttflMfS-ttfcHC 1*»»*ICP-AEST 
4rtf U jffiS^CSfrr* Nifc. Co. A 1 ifcJiM 

n^Mjts-asfet, ^^an^Mta^^rz/ (x+ 

z) **HJ-t4. 

[0026] txhnx i%&w&iiiffiZtvMSfem. 

[0027] _tJ5^iE'fbtie z FT-iES2r3B^-ri»t 



(4) 



#m*9-552 10 



[0 0 28] ifc. _h£jEffii:ffl*£fciKfflV*fcft.4 

[0029] mummnmm'gt trii. £su 

(OflL yf-^A£b'-7-§ih'-7^S^fc 

[0030] zcfri. o *ai**tm** y 

4. 

[0031] #*m^<^kK»8fc tn±, m 

rfi/y*-#*-h, t'xu-y^-^—K r-7 
f-n5?h>\ X/l^5y, 1, 2-^h d fi/X^ 
y, l, 2-yxKxi?y, 2-^f-^rh5tH 
3-A^)V-l, 3-iS**V7>, Tat 

xf-rt^-**- K y'7DtVW-*Vhf5;fffl 

timwe&ffl lt t> 2 aaats-fi^^t 
[0032] immizmMZ&h-mm&k lt<±. 



[ o o 4 l ] ^ l K^-fJ: 5 fc. Sffijauitffl&SfifclS 
ktmmtifc. 



LiPF 6 , LIBF,, LiCIO,, LiAsF 6 . L 
i B F 4 , LiCF 3 S0 3 , L i N ( C F 3 S 0 2 ) 2 f|£ 
ffiJfl-CS. IW^tCLi PF 6 ^L I BF,£ffifflt" 

[ 0 0 3 3 ] ^rii. ^co«?fiT'fi. ;IM<m8?$<7>ftb 9 

[0 034] 4fc. ^<0»ttJ±«rCI8£3frt\ RfS 

ktfX'Zh, 
[003 5] 

[003 6] satwi 

[ o o 3 7 ] mz^^-smttm^mtm 

[0 0 38] SteiHfcWB? (tt*Ba*) :CoO, N 
i O&tfL iOH'HjOj, Li:Ni:Co=l: 
0. 8:0. 2 (molJt) i&S J: ofc?M-£U TcJS 

o o-8 o o'ct- 1 o ^mnmmti z k 

t»^flfeLiNi 0 . 8 Co 0 . 2 O 1 »* 
HHMffig : Co-fV70^yb* CCo (O-i-C 
3 H 7 ) ,) 1 S (5. 6X1 0" 3 mo lffilft) ft 
•)K*K 2-Xhdfv-x^y-;KC 2 H 5 OCH 2 CH 2 
OH) lOOcctMLtCor^yRSi 

mm. ±mmmx. BKm^^-xh^x*/ 

0 0—8 0 0 'CCDi&JgfcT ^ k £ X o 

[ o o 3 9 ] *t$, *w£(?>mismtm®.?tms>m 
tfMHtifzm-swum&^z^x, o. imhci$> 

*V^MHC l^lBWIfcioTD <s) , D 
( b ) taiffiLfc. 1 t^t". 

[0040] 
[fill 



D ( s ) D ( b ! 



0.34 0.25 
0.2 6 0.2 5 



[ 0 0 4 2 ] }»C. fcJLtW i 0 IZ LX&ffi&IWt&Zti 

KU:. 

[0043] JJMS^IWISftffF 9 0 £*^(c^7 7 r 



(5) 



WP9-552 10 



Ml. y^f-/W*/PAr5H (DMF) ttttol^f 

tf)£j6 0mg£¥F9KD, mSSMi-hZtX\ &WBi 
»2 c m*<GH«IW>jEffi*ffi*fl*Lfc. 
[0044] -H. g&ti. L i ffS^JizrPMWT 

[ 0 0 4 5 ] &*3 . ,T<7)ftgG9L i *(iIESiff)fc*:3OT 

tgaoa i o ofre*> o , iffi«a»fl;^wttffi*eoR 

[0 04 6] JSLh<Oj:d*cLTfHR**lfejEft. 
m-rfUEfiffi. aflH&fclRlftU -fe^-^fclSUcS* 

tf-tf*- f- (PC) fc»»$-arfc«W»*:&AU IE 

T,aaJW*8M&K0. 5mA/cin!«MtOC 
v (BBEMNWEE) #4. 2Vfcfr*i-C3fc«Lfc. 
[0047] i!g|2 

Ft u*c a i (och 3 > szmmitczttmmmm 

0. 5mA/cm«i:S*frfOCV (SJS»«BE) 35* 
4. 2VC$r**TaS8Lfc. 

[oo4s] mai 

Ffcl/CMn (0-i-C 3 H 7 ) t^ffifflLfcifcJsW- 

SE^KO. SmA/cm^Sifeft-COCV (Bffia»* 
E)#4. 2VH^rl,*T"3t«t7t. 

[00491 \mm\ 

mmxmzrn lx i vtv ^Kflawfrp * -to* * ies 

ft&OTlBKKO. SmA/cm'^Sifrt'OCV 
(HEIHffllE) #4. 2Vtc$:**Tft*Ui. 
[0050] iiLhOJ: 3 fcLTfWtSftfcttiftfc-^ 



£>fll>Co 1 e-Co 1 e p 1 o t <t OiEflS^iHKfe 

it*#H4ttsssteJt.»t>->fc. »*4 yt-^ 

[0051 ];15gttffl<I8:HP4192A Impe 
dannce Analizer 
iSJg: (2 3°C) 
Jfi&ifcSBrO. 5Hz-1 000Hz 
Mll^^rxtff: 4. 2V 
ft^mSg: 1 OmA 

mismk: 1 2^ras 

[00 52] Hl^feia^Sidt. Co, Al ££i± 
M n n&M, T >ua * ^ Y iz i o X Sffi«ui#ife $ fifcS 

[0053] t N i **#t**-S«MlSBl 
fiff £ C o , A 1 , M n tttstfC&teKVmth Z. t 

[0054] 

HjOjEffivS^KJi. LiNi,M,0, (flU MfiA 
1, Mn, Fe, Ni. Co, Cr, Ti, Zn, P, 
Bfr^Mlfil&'JrZKtit-mcVTtmZ&l. x(20< 
x^l. yJiOSy<lT'S>?>) X-mtlZ^M-iU®) 
fftf^mi . Co, A 1 , MnW>t< t WfflT^ 

m^lZtX\ rt»ffiK**/hS<, SCTEx*;!^-* 1 
[@i ] jEffi^fflt:*j»«#aa^Mcts<o8ii®Efi:*^ 



(6) 



WF9-5 52 1 0 




